WORLD FNTELLECTUAL PROPERTY ORGANIZATION 
[ncematioTial Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



O 



(51) International Patent Classification ^ ; 
B65C 9A8, 3/0O, 9/46 



Al 



(11) InternaUonal PublicaUon Number: WO 99/46170 

(43) InternaUonal Publication Date: . 16 September 1999 (16.09.99) 



(21) International Application Number: PCT/US99/05 142 

(22) Internatiional Filing Date: 10 March 1999 (10.03.99) 



(30) Priurtty Data: 
60/077.441 
09/252,829 



10 March 1998 (10.03.98) 
19 February 1999 (19.02.99) 



US 
US 



(63) Related by Continuation (CON) or Continuation -in- Part 
(CIP) to Earlier Applications 

US 09/252.829 (CIP) 

Filed on 19 February 1999 (19.02.99) 

US 60/077.441 (CIP) 

Filed on 10 March 1998 (10.03.98) 



(71) Applicant (for all designated States except US): AGRI-TECH, 

INC. [US/US]; 273 Lakcvicw Drive, Woodstock, VA 22664 
(US). 

(72) Inventor; and 

(75) Inventor/AppUcant (Jor US only): WEISBECK, Richard 
(CA/CA]; T-134 Ent., 2243A Leckie Road, Kelowna. 
British Columbia VIX 6Y5 (CA). 



(74) Agents: NcNAMARA, Brian, J. et al.; Foley. & Lardncr, Suite 
500. 3000 K Street, N.W.. Washington, DC 20007-5109 
(US). 



(81) Designated S bites: AE. AL, AM, AT, AU, AZ, BA, BB, BG, 
BR. BY. CA. ClI. CN, CU, C2, DE, DK, EE, CS, FI, GB, 
GD. GE, GH, HU. ID. IL. IN. IS, JP. KE, KG, ICP, tCR, 
KZ. LC. LK. LR. LS, LT, LU. LV. MD, MG, MK, MN, 
MW, MX. .NO, NZ, PL. PT. RO. RU, SD. SE, SG^ SI. SK, 
SU TJ. TM. TR. TT. UA, UG. US. tiZ. VN, YU. ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, Sl>, SZ. UG, 
ZW). Eurasian patent (AM, AZ, BY, KG, KZ. MD, RU. TJ, 
TM). European patent (AT, BE, CH, CY. DE. DK, ES, FI. 
FR, GB. GR, IE. IT. LU. MC, NL. PT, SE). OAPI patent 
(BF. BJ. CF. CG, CI. CM. GA. GN. GW. ML, MR, NE. 
SN. TD. TG). 



Published 

With intemalionai search report. 
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(57) Abstract 

A labcler for objects, such 
as fruit or vegetables, has a 
pickup head that includes a firing 
piiiton. and a larger piston that is 
coupled to the firing piston. The 
pickup head, along with other 
pickup heads, are provided on an 
assembly that rotates the heads 
in a circular manner. When each 
pickup head is at the 6 o'clock 
position, a burst of air pressure 
is provided to the firing piston, 
thereby causing it to fire and to 
cause the larger piston to move 
in an outward direcdon. This 
causes the pickup head to extend 
fully, to thereby cause a label 
(X)sitioned on an applicator at 
a distal end of the pickup head 
to contact an object and diereby 
apply the label to the object 
At other positions besides the 
6 o'clock position, a vacuum 
source provides a vacuum 
to the pickup heads, thereby 
maintaining the pickup heads in 
a fully retracted position, as well 
as providing a way for keeping 
the label on the applicator of 
the pickup head while die pickup 
head is rotating. 
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mCH SPEED PRODUCE LABEL APPLICATOR 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method and apparatus for printing adhesive labels 
5 with infonnation specific to the produce item to be labeled and applying the labels to that 
produce item by a vacuum/air burst system. 

2. Description of the Related Art 

A variety of labelling and object sorting apparatus and methods have been disclosed. 
10 The following documents are hereby incorporated by reference: 

1. Patent application, entitled "Object Sorter and Sizer." applicant Roger Blood, 
fded on February 20, 1998, Patent Application Serial # 09/027,489. 
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Generally, in a conventional produce labeller. pre-printed labels are used requiring 
one to order in advance labels for different varieties of produce, such as fruits and 
vegetables. There are as many as 60 or 70 varieties of sonae fruits. The labels must be 
printed before the produce season begins each year. Quantities of labels to be printed are 
based on a rough estimate of the type of produce that would be available in that given year. 
However, the necessary quantities of pre-printed labels for each variety of produce are 
difficult to predict. Thus, for example, on must guess how many large red delicious apple 
labels or how many small red delicious apple labels would be needed. Conventional 
produce labellers require ordering and buying these pre-printed labels whether or not they 
are eventually used. One must also estimate minimum quantities of pre-printed labels which 
might be required. Often these estimates are inaccurate resulting in a waste of the labels. 
Further label waste results from the practice of ordering more labels than the anticipated 
requirement in order to avoid label shonages if additional fruit requires packing. 

SUMMARY OF THE INVENTIQN 

The present invention is a label applicator, which includes a label carrier reel 
containing a plurality of \mprinted labels. The label applicator also includes a print station 
including a printer, positioned to print a desired image on said unprinted labels to provide 
printed labels. The label applicator further includes a pickup head for picking up the 
printed labels from said print station at a label transfer position, rotationally carrying said 
printed labels from said label transfer position to a label deposit position, and successively 
placing the printed labels on individual objects. 

According to the invention, blank labels on a backing tape are supplied to a printer. 
Even before the printer completes printing information on a blank label, a pickup head at a 
label transfer position begins to remove the label from the backing tape. A vacuum is 
applied through the pickup head to remove and hold the printed label onto an applicator at 
the end of the pickup head. The pickup head, which is mounted on a rotating plate, remains 
in a retracted position until it rotates from the label transfer position to a label deposit 
position. At the label deposit position, pressure, such as air pressure is applied to drive a 
fuing piston to apply force to a main piston. Momentum of the rriain piston drives the 
applicator with the label toward the object to be labelled. After the pickup head rotates 
away form the label deposit position, the vacuimi retracts the pickup head and applicator. 
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The system can be controlled to prevent the pickup head, from advancing at the label 
deposit position, for example when no object is present. Alternatively, the labelling 
apparatus construction can be simplified by allowing the pickup head to advance each time it 
passes the label deposit position. In order to avoid wasting labels, using the same control 
system that informs the printer what information to print, the printer can also advise the 
printer when no object requiring a label is present. The printer will then cease priming and 
advancing the label tape until another label is needed. As a result, the labelling apparatus 
can have a conveniently simplified mechanical construction in which the pickup head always 
advances at the label deposit position, because it does not have a label on the applicator 
where no label is required but does have a label on the applicator when an object requires, 
labelling. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will become more ftxUy apparent form the following detailed 
description when read in conjunction with the accompanying drawings, with like reference 
numerals indicating corresponding parts throughout, and wherein: 

Figure 1 shows a label applicator according to a first embodiment of the invention; 

Figure 2 shows a label applicator and a conveyor providing objects to be labeled, 
according to the first embodiment of the invention; 

Figure 3 shows details of a label according to the invention; 

Figure 4 shows details of air provided during a label printing according to the 
invention; 

Figure 5 shows details of a label applied to a pickup head during a printing 
operation, according to the invention; 

Figure 6 A shows a backer tape that holds labels, according to the invention; 

Figure 6B shows feamres of backup tape advance synchronizing, according to the 
invention; 

Figure 7 shows details of a pickup head according to a third embodiment of the 
invention; 

Figure 8 A shows a label held by vacuum onto a pickup head according to the third 
embodiment of the invention; 
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Figure 8B shows air pressure supply elemems and a vacuum supply elements 
according to the third embodiment of the invention; 

Figure 9 shows a pickup head in a partially extended position, according to the third 
embodiment of the invention; 

Figure 10 shows a pickup head in a fully extended position, according to the third 
embodiment of the invention; 

Figure 1 1 shows a pickup head in a fully retracted position, soon after applying a 
label to an object, according to the thkd embodiment of the invention; 

Figure 12 shows in block diagram form elements making up a label applicator 
according to the invention; 

Figure I3A shows a side view of a sponge applicator according to an alternative 
. embodiment of the invention; and 

Figiure 13B shows a head-on view of the sponge applicator of Figure 13 A. 

DETAILED DESCRIPTIO N OF THE PREFERRED EMBODIMENTS 

The present invention provides an apparatus in which the labels are not pre-printed 
but rather are printed and then applied to the produce in real time. 

Figure 1-6B illustrate the high speed produce labeller according to a first 
embodiment of the present invention. The third embodiment, to be described later, utilizes 
all of the features shown in the first embodiment, but with a differently configured pickup 
head. 

As shown in Figures 1 and 2, a silicone-coated backer tape (1) to which the labels 
(2) are affixed is fed from a feed roller (3) to an applicator head (4) having one or more 
pickup heads (5). The applicator head (4) is shown as a rotary applicator head. Those of 
ordinary skill will recognize that other applicator head configurations, such as a 
reciprocating applicator head which moves back and forth, could also be used. Five pickup 
heads (5) are shown in Figs. 1 and 2, although any number of such pickup heads may be 
used. A printer (6), for example, an ink jet printer, is located between the feed roller (3) 
and the applicator head (4). As each label (2) on the backer tape (1) approaches one of the 
pickup heads (5). it comes off the tape (1) and held on the pickup head (5) by suction. Once 
the pickup head (5) has rotated to a label deposit position, for example, approximately the 
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six o'clock position, a vigorous burst of positive air pressure is applied to that pickup head. 
The label (2) is projected off the pickup head (5) through the air, adhesive side down, onto 
an item of produce (7) or other object passing by means of a conveyor (8) beneath the 
apparatus. 

5 An encoder coordinates the movement of the feed roller and the applicator head. 

The conveyor (8) is typically a series of transversely disposed rollers or alternatively has 
evenly spaced cups for receiving each produce item (7) and locating it in a predetermined 
position as it passes beneath the applicator head (4). Prior to passing beneath the applicator 
head (4). each produce item (7) passes a classifier which senses its presence on the conveyor 

10 and also senses one or more classifying parameters, such as weight and color content of the 
item, and classifies it accordingly. As discussed further herein. Fig. 12 illustrates such a 
system. The information pertaining to the sensed classification is transmitted to the printer 
(6) via a computer or other processor. A label (2) is printed with information that 
corresponds to the classification of the item and the label (2) is applied to the object (7). 

15 Referring to Figure 2, the labels are sticky backed and mounted on a continuous, 

silicone coated backer. The tape roll (1) is fed by a series of synchronized feed rollers (3) 
and passes by a print head of the printer (6). The label (2) is printed with ink while it is 
moving through the mm bar assembly (10). The labels (2) are fed in a "start/stop" motion, 
and are plucked from the tape backer (10) by one of the pickup heads (5). The label (2) is 

20 held by suction through a grid of small holes (9) in the distal portion of the pick-up head 
(5). The rotary applicator head (4) rotates and when it is positioned over the produce item, 
the pick-up head (5) projects the label (2), sticky side down, onto the produce item (7). 

In the first embodiment, the labels themselves are projected to object to be labeled 
without the pickup head (5) contacting the object. Alternatively, in a second embodiment, a 

25 bellows type applicator can be utilized, instead of the projecting pickup head (5). In this 
case die pickup head (5) carrying the label projects toward the object to be labelled and 
makes contact widi the object to deposit the label. As discussed further herein in a third 
embodiment the pickup head (5) can be constructed with a piston arrangement. The 
remaining features disclosed herein can be used with any pickup head arrangement, 

30 including those disclosed herein. 

Referring to Figure 3, the circular, elliptical, or otiier shaped paper label (2) is held 
to a siliconized backer tape (1) by an adhesive to form a continuous length of tape and is 
provided in roll form. 
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Fig. 3 shows that the backer tape (1) with labels (2)'is fed in a first direction toward 
printer (6), through a series of rollers (3A) - (3D), to deliver the label to the turn bar 
assembly (10).. During the feed, the label (2) is printed by the ink jet printer (6). Referring 
also to Figure 4, as shown at (lOA) while rotating around the tumbar (10). the label (2) is 
first held to the curvamre of the turnbar by the airstream at (lOB). The label (2) is then 
peeled off the backer tape as it moves about the tumbar with the assistance of another 
airstream at (IOC), that lifts the label from its backer tape (10) to apply it to the pickup head 
(5). The pickup head (5) applies suction to draw label (2) toward the distal end of the 
pickup head (5). At this point, the linear speeds of the label and the rotating pickup head 
(5) are the same. The transfer is made as the label is provided on to the pickup head (5). 

While the label would have a tendency to delaminate at the first turn of the mm bar 
(lOA), it is held to the backing tape and the shape of the turn bar (10) by way of the force of 
air strearns discussed above, which are supplied by strategically placed air jets. These air 
jets force the label to mm with the backmg. In one possible configuration, as seen in Fig. 
4, a fu-st air jet lOA directs air from a 3 o'clock position, a second air Jet lOB directs air 
from a 6 o'clock position, and a third air jet IGC directs air from an 11 o'clock position. 
These air screams are used to turn the label and force dry the ink applied simultaneously to 
the label. The drying function allows the labels to be printed and applied at a high speed 
rate. The print and apply rate, for example, is 10/sec. Airstream (lOA) turns the label on a 
cushion of air (lOB), and it also provides a forced drying of the printed mk. Airstream 
(IOC) pushes the label to pickup head (5), as best seen in Fig. 3. 

Air streams are produced by a niunber of jets, In another configuration,, each air 
stream is produced by 3 jets^ one set of jets being approximately spaced so as to provide air 
directed perpendicular to die label at the 3 o'clock position and another 3 jets similarly 
spaced and directed toward the tape at the 6 o'clock position, (90 degrees apart). This 
configuration is shown in Fig. 4. The air source can be precisely controlled by pressure 
and flow regulation. The air pressure output by these air jets are preferably in the 10- 20 
psi range, and low air pressure is all that is needed to dry the ink and to push the labels in 
the proper direction. 

Referring now to Figure 5, the print and apply operation is a real time operation that 
occurs "just in time", i.e., the label is printed and applied at roughly the same time. As 
shown in Figure 5. the pickup head (5) makes contact with the label (2) before it is 
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completely printed by primer (6). Alternatively, the label (2) can be completely printed 
before making contact with pickup head (5). 

The apparams is also equipped with a sensor (135) which detects position encoder 
markings on the side of the backer tape facing the printer (6). As shown in detail in Figs. 
6A and 6B, the backer tape preferably has a small key punch slot (92) between each of the 
labels (2). A transmitted portion (137) of the sensor (135) transmits an optical signal 
which, when registered with the key punch slot, is reflected back to a collector portion 
(139) of the sensor (135) The reflector couid be a reflective object (143) located behind the 
backer tape. Alternatively key punch slot (92) could be replaced by a reflective portion on 
the backer tape itself, eliminating the need for reflective object (143). The sensor (135) 
thus provides essential information concerning the precise position of the label (2) as it 
passes the printer (6) and proceeds to the applicator head (4). The use of a reflector rather 
than an optical receiver allows the entire sensor to be located facing on the side of the 
backer tape to be printed. This facilitates replacement of the feeder roil (141) and does not 
make it necessary for having such electrical connections, since it is not necessary to align 
optical receiver on the feeder roll with an optical signal transmitter. 

Referring back to Figures 1 and 2, the speed of the circumference of the label wheel 
on which the backer tape (1) mounts is coordinated with the linear speed of the conveyor 
(8). In the example, the pickup heads (5) rotate in a counterclockwise direction. Location 
(70) of the pickup head (5) is the location at which the label is printed. After label printing, 
pickup head (5) rotates counterclockwise, moving through the positions (72), (74) and (76). 
The label is applied to the produce, fruit or other object (7) at the 6 o'clock position (see 
Figure 2). The pickup head (5) follows the object (7) to make sure that die label (2) is 
applied firmly onto the surface of the object. Since the printing is done while the backer 
tape is moving, the printer must take into consideration the acceleration of die backer tape, 
and adjust the printing to provide a uniform printing on the label. 

The label (2) is pulled off the backer tape as previously disctissed at the 12 o'clock 
position. A vacuum or suction applied through holes (9) in the distal end of pickup head (5) 
holds the label (2) with the sticky side up to the label head and it maintains the suction 
position until it rotates all the way to location (76). Label printing occurs at the 12 o'clock 
position. The labels are on the reel and then pulled off at this location. The printing and 
pulling off occurs at virtually the same time. Printing occurs on one side of the label. The 
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vacuum holds the label onto the pickup heads. As the label rotates to the 6 o'clock position, 
the sticky side faces down, and is placed on the object (7), 

Figure 7 illustrates a pickup head assembly that may be utilized according to a third 
embodiment of the invention. The pickup head has a cylinder body (30). typically made of 
aJuminura. cylinder (30) may be equipped with a liner (31) therein, such as a brass liner. 
Main piston (32). made for example of Deirin, fits within the cylinder or cylinder liner. 
Main piston (32) has vacuum ports (33) built into it which connect to a hollow interior 
portion of the main piston. At the lower portion of main piston (32) is a smaller firing 
piston (34). Main piston (32) is connected to a stop (35). for example of molybdenum-filled 
nylon, which restricts its motion. A retaining ring (36) and an applicator (37) are located at 
the distal end of the pickup head (5A). 

Applicator (37) Js formed of a material such as silicon rubber or the like, and has a 
one or more holes (9 A) located at a top portion thereof (that portion on which the label is 
placed) to supply the suction to hold the label (2) on the pickup head (5A) as it is 
transported before being deposited on the object (7). 

As discussed further herein, holes (9A) in applicator (37) hold the label (2) on the 
pickup head (5 A) as a result of the vacuum applied through the vacuum ports (33). This 
vacuum also retracts the pickup head (5A) from its extended position after the label (2) is 
deposited on the object (7). Also as further discussed herein, the firing piston (34) is 
triggered by a burst of air or other pressiure source to initiate outward movement of the 
main piston (32). As a result of its momenmm. main piston (32) continues its outward 
motion to allow applicator (37) on the distal end to deposit a label (2) on object (7). The 
applicator (37). as shown in Figure 7. can be formed with one or more sculptings (38) 
which allow it to tilt and move in directions other than the direction of outward movement 
of the main piston (32). This allows the applicator (37) to effectively apply labels to objects 
which are not flat. Alternatively, applicator (37) can be formed using a foam material or 
other material that does not damage the object being labelled. 

Figure 8A generally illustrates a rotary applicator head (4) with eight pickup heads 
(5 A) according to the third embodiment of the invention. The rotary applicator head (4) can 
be formed to acconmiodate any desired number of pickup heads. Figure 8A also shows a 
label (2) held in place on pickup head (5A) by vacuum provided to the label (2) by way of 
holes (9 A) at the distal end of pickup head (5A). Figure 8B shows an outer housing of the 
rotary applicator head (4), which has a pressiue supply (21) to supply a vacutmi to each of 
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the pickup heads (5A) when they are in the 6 o*clock position, and which also has a vacuum 
opening (20) to supply a vacuum to the pick-up heads at other positions. As discussed 
further herein, the vacuum ports (33) in the pickup head use the vacuum supplied through 
vacuum opening (20) from vacuum source (20A) to aUow the pickup head (5A) to suction 
the label (2) through holes (9A) and hold it on the distal end of pickup head (5A) as the 
label peels off the backer tape (1). Figure 8A shows a label (2) held, by vacuum, to the 
applicator (33) of pickup head (5A) through holes (9A), 

As shown in Figure 8B, the vacuum supply is provided to the pickup heads by way 
of opening (20) on the applicator head (4). By way of illustration and not imiitation, 
opening (20) is shown extending from about the 5 o'clock position to about the 7 o'clock 
position, the exact locations of the start and end positions of the opening (20) can vary. 
The requirement is only that the vacuum be supplied to the pickup heads (5A) continuously 
until just prior to application of a label onto an object, (e.g.. the 7 o'clock position). The 
vacuum is removed and not provided again until just after the label lias been applied (e.g., 
the 5 o'clock position). Alternatively, the vacuum may be supplied at all times except the 
label deposit position (e.g., 6 o'clock position). In yet another alternative, the vacuum may 
be supplied at all dmes, including the label deposit positiori if the air pressure supplied by 
pressure source (21A) through pressure line (21) overcomes the vacuum supplied by the 
opening (20) when the pickup head is at the label deposit position. The vacuum is supplied 
to the pickup heads (5A) by way of vacuum ports (45). which are positioned on the body 
(47) so as to allow the vacuum from the opening (20) to be received by the pickiip heads 
(5A). - 

The pressure line (21) lines up with the pressure ports (44) on the body (47) (see 
also Figure 8A), such that a pickup head {5 A) at the label deposit position receives air 
pressure by way of the pressure line (21) and port (44). The air pressure is received at the 
firing piston (34) that is positioned adjacent to the port (44) when the pickup head (5A) is in 
its fiilly retracted position. The air pressure causes the firing piston (34) to fire. This in 
turn causes the piston (32) to move m a downwards direction, causing the applicator (33) to 
contact the object on the conveyor (positioned below the label applying apparatus) when the 
pickup head (5A) is in the fully extended position, as shown in Figure 10. Hole (77) in 
Figure SB lines up with hole (76) in Figure 8A. These holes are used to hold an axle or 
other similar type of device (not shown) for rotating body (47). 
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As shown in Figure 9. when the pickup head (5A) has moved to a position where the 
sticky side of the label (2) faces the object (7) to be labelled, the vacuum is no longer 
supplied and pressure line (21) supplies a burst of air pressure. As discussed herein, the 
object is in position for labelling in this configuration at the six o'clock position. Those of 
ordinary skill will recognize that a system can be configured where the label is applied at 
any desired position, and not necessarily the 6 o'clock position. 

The burst of air pressure at the labelling position causes the fu-ing piston (34) in the 
small bore to begin to drive the pickup head (5 A) outward toward the object to be labelled. 
The air pressure port (22) formed in applicator head (4) directs the air pressure toward the 
bonom of the small bore. A small bore is advantageous because it allows for fast response, 
an important consideration in labelling products on a line. The air burst generates sufficient 
momentum in the main piston in the pickup head to move the distal end of the applicator 
(37) outward toward the object (7). In this way, the label (2) is deposited on the object (7) 
when its sticky side faces the object. After the label (2) is deposited on object (7), the 
vacuum pon is again activated by way of rotation of the applicator head (4) to. renract the 
pickup head (5 A). Figure 9 illustrates the pickup head (5A) in a partially extended position, 
after just receiving the air pressure from the air supply (21). Figure 10 illustrates the pickup 
head (5A) in the fully extended position, to effect labelling. The time between the partially 
extended position, as shown in Figure 9, and the fully extended position, as shown in 
Figure 10, is very short, for example, in the microsecond or millisecond range. 

Figure 1 1 illustrates the action taking place just after the label is deposited on the 
object. As Figure 11 shows, after the pickup head (5A) deposits the label, it rotates out of 
position and the vacuum is again applied. At this time the vacuimi acts to retract the main 
piston (32). The vacuum is constantly applied when the pickup head is out of the labelling 
position and is used later, for example at the 12 o'clock position, to pickup and hold another 
label on the applicator (37). As one of ordinary, skill in the art will recognize, the vacuum 
ports and pressure supply can be switched or can be continuously supplied." For example, 
where the vacuum and pressure supplies are continuous, the pressxu-e is always supplied as 
the pickup head passes the labelling position and the vaciumi is always applied at the 
remaining positions. In this case, each pickup head advances outward and retracts at the 
same positions regardless of whether or not a label is being deposited. Alternatively, the 
system could be configured with switches operating synchronously with the labels to supply 
the air pressure only at times when a label is being applied. In this case, the pickup head 
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w uld remain retracted as it passes the labelling position if no label is being applied, for 
example when no object is passing the labelling position. 

The present invention allows the use of a low speed, high torque motor (which 
allows starting and stopping at a fast rate). The labels can be picked up and appUed at a rate 
of 10/sec, printed at the rate of lO/scc, and dried at the rate of 10/sec. The very high 
acceleration rates required to u-ansport a label to the printer and change the speed rapidly to 
pass it to an applicator head are achieved by using a stepper motor. The stepper motor 
operates in "open loop" configuration with feedback coming from sensors monitoring the 
position of product and label. This allows continuous monitoring of the presence and 
position of both the product and the label. The feedback is normally delivered by shaft 
encoders in a "closed loop" system as is known to those of ordinary skill. Ink-jei printers 
are used for high speed non-contact printing. 

The labeler according to the invention provides a cost effective method of applying 
PLU codes to objects, including fruit and vegetables at packing plants. The printer prints 
and applies the correct label showing the product and the grade (the number of grades that 
can be printed is unlimited) on one label from stock. 

The stepper motor dehvers the label at high rates of speed (such as at 10/sec). The 
motors and sophisticated micro-stepping abilities of drivers (which give step nuiri[)er and 
dfrection of movement) are used to produce a high performance, low cost label feed system. 
The labeling machine may be controlled by software. The control by software uses a 
technique known as electronic gearing, and operates like meshed gears, where the 
movement of a slave axis is directly related to the movement of a master axis and may be 
used to control operation of the labeller herein. Preferably, a single axis controller is used. 
Using a single axis controller allows the expansion of the number of lanes controlled by 
adding a controller card per lane. This allows for any number of lanes to be controlled each 
with its own dedicated controller card. 

An algorithm can be used to achieve synchronization in the apparatus. The motors 
run in a closed loop condition. As the label tape is advanced at such a high acceleration and 
deceleration rate, slippage can occur. To conuol the tape slippage, position sensing takes 
place at the tape using the optical sensor previously discussed herein rather than the 
conventional method of using an encoder on the motor shaft. This is accomplished by 
providing a hole ptmch between die labels and to read that slot position by way of an optical 
switch. Provision is made, not only to read that position, but to correct it when it is falling 
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behind. There is some chance that the label position could also get advanced. A software 
routine is used to correct the position either by increasing or decreasing the advancing of the 
backer tape until the slot position is within an acceptable window. This window is 
controllable along with many other parameters in a set up mode. Thus, the labelling 
apparatus according to the invention can be used to label, for example, a large grapefruit or 
small tangerine oranges, or pop cans, simultaneously at the rate of 10/sec, 

Figure 12 illustrates a block diagram of a system in which a labeller according to the 
invention can be employed. Singulator (101) provides singulated items, such as fruit, to an 
optional rotator (109). The fruit or other item is then rotated as it passes through optical 
sensor (111). Optical sensor (111) may be a camera or other device which samples various 
parameters relating to grades of the item being graded. Processor (107) receives grading 
information from the optical sensor (111) which can be used by the labeller (113). For 
example, the processor (107) may store in a memory information concerning the grading of 
a particular item. It may then transmit that information to the labeller. Because labeller 
(113) prints the label as it is being applied, it is possible to print labels identifying different 
grades of the item. For example, when an item is graded into a certain category, its 
position is tracked through the system. When that particular item reaches the labeller, the 
processor (107) recognizes it and transmits to the labeUer (113) instructions to put the 
appropriate label on the item. If the item is a premium grade, the labeller will print a 
premium grade label. If, on the other hand, the item is only a standard grade, the labeller 
will print a standard grade label. Those of ordinary skill will recognize that this technique 
can be used to identify any number of grades depending on the desired grading criteria. A 
feamre of the invention is the ability of the labeller to print the label as the graded item 
passes by. In this way, different grades of items can be labelled simultaneously. A similar 
approach can be employed to label items based on weight, color, or any other desired 
parameter. Thus, the remaining elements of Fig, 12; such as weigh scale (115) can be used 
before the labelling takes place. Fig. 12 illustrates the use of drop stations (119) where 
items can be deposited after labelling. 

To summarize, according to the invention, the label is turned on a tight curve and 
kept on the backer tape by a controlled air cushion, the ink is dried with the same air which 
keeps the label in place, the label is removed by peelmg it off by air, the applying and 
printing of the label is done almost simultaneously, and the printing labeller has multiple 
applicator heads. 
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It should be noted that the applicator at the disul end of the any pickup head 
embodiment could also be a sponge applicator or any other material which would allow a 
vacuum applied to the pickup head to hold the label thereon. Alternatively, the entire 
applicator head can be a sponge-like device, where each pickup head corresponds to a 
5 perforation in the sponge-like device, with small holes at the top of each of the perforations. 
Referring now to Figures 13 A ami 13B, the sponge applicator 1300, which corresponds to a 
passive applicator, and which could be made out of urethane foam, so that it springs back 
quickly after it makes contact with an object, such as a fruit that has just been labeled. 
Figure 13A shows the sponge applicator 1300 with six applying areas 1310. 1320, 1330, 

10 1340, 1350, and 1360, with each area corresponding to an area where a label can be placed. 
As . each labeled is placed onto one of the six applying areas of the sponger applicator 1300, 
such as at the 12 o'clock position, a vacuum is applied to maintain the label on the sponge 
applicator. Such a vacuum applying device could be the device shown as elements 20 and 
20A in Figure 8B, and the vacuum would be applied from the 7 o'clock position to the 5 

15 o'clock position. Unlike the third embodiment, however, die sponge applicator embodiment 
does not use an air pressure source at the 6 o*clock position, since the sponge applicator 
1300 is sized so that the labels at the 6 o'clock position impinge on objects that are moving 
on a conveyor positioned below the sponge applicator 1300. Once a label is provided onto 
an object at the 6 o'clock position, the vacuum is reapplied to set up for retrieving another 

20 label from the label applying position (e.g., the 12 o*clock position). Figure 13B shows a 
side view of a portion of the sponge applicator, showing air holes positioned at two different 
locations 1361 and 1363, with those two locations corresponding to any adjacent two of the 
six locations 1310. 1320. 1330, 1340, 1350 and 1360 shown in Figure 13A. These 
locations 1361 and 1363 are used to provide the vacxmm to a maintain a label positioned on 

25 either or both of the locations 1361 and 1363. 

While embodiments of the invention have been described herein, modification of the 
described embodiments may become apparent to those of ordinary skill in the art, following 
the teachings of the invention, without departing from the scope of the invention as set forth 
in the appended clainis. 
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WE CLAIM; 

1. A label applicator, comprising: 

a label carrier containing a plurality of unprinted labels, 
a print station including a printer, positioned to print a desired image on said 
unprinted labels to provide printed labels, and 

a pickup head for picking up the printed labels from said print station at a label 
transfer position, carrying said printed labels from said label transfer position to a label 
deposit position, and successively placing said printed labels on said individual objects. 

2. A label applicator as recited in claim I, comprising a vacuum source 

said vacuum source being activated to hold printed labels on an applicator at a 
distal end of said pickup head. 

3. A label applicator as recited in claim 2. said pickup head being retractable by 
said vacuum to a position at which labels are transferred to said applicator. 

4. A label apparatus recited in claim 3, said applicator having an opening herein 
for applying said vacuum to hold said label thereon. 

5. A labeling apparatus as recited in claim 4, said pickup head having a vacuum 
port in a proximate end thereof, said vacuum pon being in commimication with said opening 
in said applicator, and said vacuum source. 

6. A label applicator as recited in claim 5. said pickup head being extendable 
toward one of said individual objects at said label deposit position. 

7. A label applicatoi: as recited in claim 6, said pickup head comprising a main 
piston attached to said applicator and a firing piston attached to said main piston, said firing 
piston being smaller than said main piston. 

8. An apparatus as recited in claim 7 comprising a bore of a size to accommodate . 
said firing piston. 

9. An apparatus as recited in claim 8 comprising a pressure source, said pressure 
source providing pressure to said small bore to fire said firing piston. 
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10. An apparatus as recited in ciaim 9, said bore being positioned at an angle to 
direct said pressure toward said firing piston 



11. An apparams as recited in ciaim 9, said firing pin being linked to said ii^>ut 
force to said main piston upon firing of said firing; piston, thereby moving said main piston. 

12. An apparatus as recited in claim 11, said main piston being linked to said 
applicator such that after firing of said firing piston, momentum of said main piston drives 
said applicator toward one of said objects to deposit said label thereon. 

13. An apparatus as recited in claim 12, said bore being positioned at an angle to 
direct said pressure toward said firing piston. 



14. An apparatus as recited in ciaim 12, said pickup head being mounted on an 
applicator head to rotate from said label transfer position to said label deposit position. 

15. An apparams as recited in claim 12. said vacuum source being routed to apply 
vacuum to said pickup head at said label transfer position, said pressure source being routed 
to supply pressure to said firing pin at said label deposit position. 

16. An apparams as recited in claim 15, said vacuum source being routed to apply 
vacuum to said pickup head at a position between said label transfer position and said label 
deposit position. 

17. A labelling apparatus comprising: 
a pickup head; 

a vacuum source applying a vacuum to said pickup head; 

a printer, said printer printing information on a label supplied thereto while 
simultaneously said pickup head applies said vacuum to remove said label firom a backing 
tape. 

18. A labelling apparams as recited in claim 17 comprising a moveable mounting, 
said pickup head being attached to said moimting, said moveable mounting moving said 
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pickup head from a label transfer position where said pickup head receives said label to a label 
deposit position where said pickup head deposits said label on an object. 

19. A labelling apparatus as recited in claim 18, said pickup head comprising a 
vacuum port through which said vacuum is applied. 

20. A labelling apparatus as recited in claim 19 said pickup head comprising a main 
piston, said main piston being moveable in a direction to apply said label to an object. 

21. A labelling apparanis as recited in claim 20, said pickup head further 
comprising a firing piston and a firing bore. 

22. A labelling apparams as recited in claim 21, said firing piston being linked to 
said main piston to drive said main piston in said direction to apply said label to said object. 

23. A labelling apparatus as recited in claim 22, said firing bore being connected to 
receive pressiure from a pressure sourt:e at said label deposit position. 

24. A labelling apparatus as recited in claim 18 said moveable mounting being 
driven to rotate said pickup head from said label transfer position lo said label deposit position 
and back to said label transfer position. 

25. A labelling apparatus comprising: 

a printer and means for pulling a label from a backing tape onto an applicator 
while said printer simultaneously prints information on said labeL 

26. A labelling apparatus as recited in claim 25 comprising means for directing said 
applicator to deposit said label in on object. 

27. A niethod of applying a label to an object, comprising the steps of: 
removing a label from a backer while a printer prints information on said label 

to form a printed label; and 

applying said printed label to said object. 

28. ' A method as recited in claim 27, the step of removing said label comprising 
applying a vacuum to an applicator at a distal end of a pickup head as a first end of said label 
emerges from said printed before a second end of said label emerges from said printer. 
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29. A method as recited in claim 28, the step of applying said label to said object 
comprising, applying pressure to a firing piston linked to a main piston, to initiate motion of 
said main piston. 

30. A method as recited in claim 29, wherein momentum of said mairi piston 
advances said main piston toward said object. 

31. A label applicator as recited in claim . 1, further comprising a pressure source, 
said pressure source at said label deposit position projecting said label from said pickup head 
toward said object. 

32. A label applicator as recited in claim 1, further comprising a label position 
indicator. 

33. A label applicator as recited in claim 32, further comprising an optical sensor 
with a aansmitter and collector, said transmitter transmitting an optical signal toward said 
label carrier and said collector collecting signals reflected from said label position indicator. 

34. A label applicator as recited in claim 33, said label position indicator being one 
of a reflective portion on said label carrier and a reflector behind said label carrier reflecting 
signals transmitted through holes in said label carrier . 

.35. A label applicator as recited in claim 34. further comprising a processor 
responsive to said signals collected by said optical sensor to control a label advancing device. 

36. A label applicator as recited in claim 35, wherein said label advancing device 
comprises a stepper motor. 
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